Analysis of the transcriptional activation domain of the Drosophila tango bHLH-PAS transcription factor.
Basic-helix-loop-helix-PAS transcription factors play important roles in diverse biological processes including cellular differentiation and specification, oxygen tension regulation and dioxin metabolism. Drosophila tango is orthologous to mammalian Arnt and acts as a common dimerization partner for bHLH-PAS proteins during embryogenesis. A transient transfection assay using Drosophila S2 tissue culture cells and wild-type and mutant Drosophila tango cDNAs was used to localize the activation domain of the Tango protein. An activation domain was identified in the C-terminus of TGO consisting of poly-glutamine and histidine-proline repeats. Transcriptional activation of the fibroblast growth factor receptor (breathless) gene required an intact TGO C-terminus, in vitro. Co-expression assays of trachealess and tgo in the developing eye imaginal disc showed a requirement for the C-terminal transactivation domain of TGO for a cellular response. Genetic analysis of tgo(3) shows that the paired repeat is necessary for tracheal tubule formation in all branches. Lastly, expression of a C-terminal truncated tgo transgene specifically in the CNS midline and trachea resulted in reductions in the number of breathless-expressing cells. These results together identify TGO's transactivation domain and establish its importance for proper target gene regulation and cellular specification.